Subject 69 ' -Al2-

TABLE 23.1 LA

ABNORMAL CONDITIONS

Component o Bhorg-Circuit -+ Open=Circult

e L L

Capacitors RN T XL

Inductors ST i

Relays- | X N
p.4

Resistors:
- S ~ Carbon -
\Q \ Other
*{ (ljggr Semiconductor
SL,NL devices

i\\;d“‘;i_\qs ‘_ e¥* switches
C

M BB XX

o

Revised Table 23.1 effective (__ months after datm of publication)
(NEW) -

23.6C When a semiconductor device is subjected to external
triggering, the fence controller shall comply with paragraphs
23.6 and 23.6B. ’ '

Added paragraph 23.6C effective (__ months after cate of publ ication)

23.7 In conducting the test, a single layer of cheesecloth is to
be loosely draped over the fence controller as a whole with the
controller placed on a white-tissue covered softwood surface. The
controller is to be connected to a supply circuit of rated .
voltage and frequency and operated until (1) a-fire-has .
deveioped s iani o (2)
the circuit or a component in the circuit (including an -
overcurrent-protective device) has opened, or (3) no further
change takes place, but in no case is the test to be comtinued
for more than 7 hours. A-risk-ef-fire-is-considered-te-guist—if
the-eheeseeieth—er—tissue-paper—giaws;or-ignéteSr R

Ravised paragraph 23.7 effective (__ months after date of publication)
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To: Division of Corrective Actions, Actn: Mare .J. Schoma

From: LENTRA.  Ragional Cencer
Subject: Section 15 Field Investigation Status
FQf?OOQO

File Number : te Opened:£7/03/06 Dace Closed: _/ [/

CACA Concact: \Cro: £ FocR N Tﬁoge.vs/ Ll . GAYMAN
Company Name: Fr-Sivec, fre.

. 5300 /U/r—z o YRE

Streat

Cicy : /(r/ﬁ",c‘c/r/&é-(_. State: 7;"/ Zip: 37‘7/“1/
Co. Contact : ' ' Phone - -

Type Mfg A X Dist _ Retail  Prv Labeler _ Importer_

NEISS PRODUCT COCE: O(aas
Product Description: S()UO S?)’rT(_ /b! )é‘?’é/?f('t/\/f‘

CL{;cnlzc, faree # Covridon iR

__/_/ PSA Subgicted

__/__/ Ocher Investigation

/! PSA Response
IDL's

_ /_/ Ejtablishuenc Inspection
_/_/ Preliminary Determination To Be Subusitcud

L}

{Fomn 1b - field inpuc(REVISED 1/38)]

Saeples

Modal : PSS~ 750
_ Brand . FtDo ~ SHocK

Pocencial Hazard: g,&o?éﬂ(ia-"fééfd' T

I0L: J97/tS e ec.q060 o ;o
. -Samplt-'_-:q-” R R

S . e —

Location: Accession: C Box: s

%* * . * ¥ x * 4 Fy x "

RECICNAL CENIER PLANS FOR FOLLOW:UP

PRICRITY: A B C D (Circle) i

Pot. Timeliness: ' yes " no Y

TTMETABLE | | . &
3@23% Data Dump Requasced _ / /  Kick-Off Meeting f ,«

/] Establishment Inspection | J f_fi W

_/_/ PSA Subuwitred __/__/ PSA Respoase ‘ b
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RQFFICIAL USE ONLY .

APR 27 1930

Dan McCarter

Chief Engineer
Fi-shock Inc.

5360 National Drive
Knoxville, TN 37914

RE: CPSC RP890087
Fido-Shock Pet Deterrent
Model No. SS5-750

Dear Mr. McCarter:

The staff of the Directorate for Compliance and
Administrative Litigation of the U.S. Consumer Product Safety
Commission (Commission) has reviewed all of the information that
you have provided concerning the Fido-Shock Pet Deterrent, Model
No. S§5-750. After careful consideration and in accordance with
16 C.F.R. § 1115.12({(a)}, the Compliance staff has made a
preliminary determination that Fido-Shock Pet Deterrent, Model
No. SS5-750 presents a substantial product hazard as defined by
section 15{a) of the Consumer Product Safety Act (CPSA), 15
U.S.C. § 2064(a).

Specifically, the triac (semiconductor switch) on the
printed circuit board of the $5-750 controller may be defective
{short-circuited) as installed or may short circuit during
product use. A short-circuited triac will immediately cause one
or both 1/16th ampere time delay fuses located on the controller
case (accessible to the user) to open the circuit. The user can
intentionally or inadvertently replace one or both opened (blown)
1/16th amp fuses with fuses of a higher amperage rating. This
would produce a fence terminal output of continuocus unpulsed
potentially lethal electric current at 800 volts or more for an
unknown period of time. This design defect is exacerbated by the
fact that the labeling on the controller does not adequately warn
the user about the consequences of overfusing or replacing opened
(blown) 1/16th amp fuses with fuses of a higher amperage rating.
Contact with a metal wire fence energized with continuous,
unpulsed electric current at high voltage would create a severe
electric shock or an electrocution hazard.
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The staff welcomes and will give full consideration to any
comments or additional information from the firm concerning its
preliminary determination. The staff will meet with the firm as
necessary to discuss its comments or corrective action.

Voluntary Corrective Actions

The staff requests that the firm take voluntary action to
notify consumers and to recall or correct potentially hazardous
products which are in the chain of distribution and in the
possession of consumers. If the firm agrees to take voluﬂtary
corrective action, please submit a written corrective action plan
describing the actions which it plans to take. Section
1115.20{a} of the enclosed regqulations on Substantial Product
.Hazard Reports, 16 C.F.R. § 1115.20(a), outlines the elements of
an appropriate corrective action plan. The staff has also
enclosed examples of recall actions taken by firms that the firm
may find useful. The staff will review the firm’s plan promptly

and discuss with it any suggestions it has or additional measures
it believes Fi-Shock Inc. should take.

In addition to the request that Fi-Shock Inc. recall or
correct potentially hazardous products in possession of

consumers, the staff requests that Fi-Shock provide the following
notification:

1. Direct letter notification to all Fi-Shock customers,
instructing them to stop sale and return inventory, and to

sub-recall this recalled product from consumers or from
identified purchasers.

2.  Point of purchase posters to betdisplayed at all customer
locations, for a period of 120 days.

3. Paid advertising in at least three appropriate magazines,
including pet magazines.

Additionally, rather than the Commission unilaterally
issuing a press release, the staff believes it would be
appropriate for the firm and the Commission to issue a joint
press release announcing the recall. The staff will work the
firm to develop and issue a mutually acceptable release.

A
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A voluntary corrective action plan must include an
agreement that the Commission may publicize the terms of the plan
and inform the public of the nature and the extent of the alleged
substantial product hazard. Please read carefully the enclosed
document on "Information Disclosure" dated May 12, 1983. This
document discusses the statutes and requlations which govern the
Commission’s disclosure of information and explains Commission
staff’s policy on the disclosure of information concerning
product recalls and similar actions.

When the corrective action program begins, the Division of
Corrective Actions will monitor the progress of the corrective
action. The staff requests that the firm provide monthly
progress reports to the Division of Corrective Actions (using the
enclosed form). Please provide any other information requested
so that the staff can monitor the effectiveness of the corrective
action at various levels of the distribution chain.

If the firm receives any information concerning other
incidents or injuries, or information affecting the scope,
prevalence or seriocusness of the defect or hazard, it must report
that information to this Division immediately. Additionally, if
the firm receives information which might indicate that its
corrective actions are not satisfactory in eliminating the defect
or hazard or that the effectiveness of the corrective action
program is less than what has been reported, it must report this
information to the Division immediately.

The staff requests a response within 10 working days from
receipt of this letter. Please provide a copy of the response to
the Regional Center listed below.

*

The staff will make every effort to work closely and
cooperatively with the firm to assure a successful corrective
action plan which will protect the public while at the same time
create a minimum of burden and inconvenience for the firm. If



Page 4

you have any questions or desire assistance in responding te this
letter, you may contact Tim Jones, U.S. Consumer Product 3Safety
Commission, 5401 Westbard Avenue, Room 230, Washington, D.C.
20207, telephone: (301) 492-6608.

Sincerely,

Marc J. Schoem

Acting Director

Division of Corrective Actions

Directorate for Compliance and
Administrative Litigation

Enclosures
Status Report Form
Information Disclosure Sheet
Examples of Notification Measures

Certified Mail

cc: Consumer Product Safety Commission
Central Regional Center
Suite 2945
230 S. Dearborn St.
Chicago, IL 60604
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PRELIMINARY STAFF DETERMINATION
SECTION 15 OF THE CONSUMER PRODUCT SAFETY ACT

L8 #: 700099

Date: 3/90
Case Number: RP890087

Date of Report or file opening: 04/17/89

_X_Manufacturer/Importer
Distributor
Retailer

Firm and Address:
Fi-Shock Inc.

5360 National Drive
Knoxville, TN 37914

‘Firm contact: Dan McCarter Phone #: 615-524-7380

Product & Brand Name:
Fido-Shock Pet Deterrent, Model No. 8S-750

Price: $90
Product life:

Potential Problem: The triac (semiconductor switch) on the
printed circuit board of the $5-750 controller may be defective
(short-circuited) as installed or may short circuit during
product use. A short-circuited triac will immediately cause one
or both 1/16th ampere time delay fuses located on the controller
case (accessible to the user) to open the circuit. The user can
intentionally or inadvertently replace one or both opened (blown)
1/16th amp fuses with fuses of a higher amperage rating. This
would produce a fence terminal output, of continuous unpulsed
potentially lethal electric current at 800 volts or more for an
unknown period of time. This design defect is exacerbated by the
fact that the labeling on the controller does not adequately warn
the user about the consequences of overfusing or replacing opened
{(blown) 1/16th amp fuses with fuses of a higher amperage rating.

How problem discovered: A 9/17/88 electrocution incident was

investigated as report no. 881115CCC2060. Fi-Shock Inc. received
a copy of this report on 4/14/89.

rev. 10/16/89 1 AP 7{



I. Defect:

Insufficient evidence to support defect determination

__Existing information does not support defect

determination

_X_Deféct exists: Because of the product’s design any
$5-750 controller in which the triac fails or short circuits,

presents a severe electrical shock hazard since fuses are easily
replaced with fuses of higher ra#ting and labeling is inadequate

to warn consumers of the risk.

II. Substantial Risk Factors:

A. Pattern of defect:

- _X Design defect

Other:

B. Number of defective products: 13,966

Date(s) of production: 7/19/85 to 4/90
Date{s) of distribution: 7/19/85 to 4/90
Geographic Distribution: Nationwide

C. Severity of the Risk:

RP890087

1. Seriousness of Injury: Contact with a metal wire fence
energized with continuous, unpulsed electric current at high

voltage could create a severe electric shock or death.

2. Likelihood of injury: It is possible that a consumer Will
replace a 1/16 amp fuse with one of slightly higher rating
after a triac failure and that a small child or adult will
contact the fence. One such fatal incident has been reported.

3. Number of incidents & type: One electrocution incident

reported involving a four year old male.

III. Assessment of the Substantiality of the Hazard

Substantial hazard, classification A
_X_Substantial hazard, classification B

Substantial hazard, classification C

(881115CCC2060)

Preliminary determination that risk of injury exists,

rev., 410/16/8% 2

AP
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remedial action by firm be acknowledged and file closed.

(Classification D).

Preliminary determination not to proceed based on:

RP850087
IV. Compliance with Reporting Obligation:
Further investigation and review recommended

_X_No further'investigation recommended at this time

PD APPROVALS: /g/ -
ZW
Compliance officer : Attorney_éﬂf/ﬁ
‘Director, CACA
(2779 g %‘/h)

rev. 10/16/89 3

AP
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PRELIMINARY STAFF DETERMINATION
SECTION 15 OF THE CONSUMER PRODUCT SAFETY ACT

IB #:
Date: 3/90
Case Number: RP890087

Date of Report or file opening: 04/17/89

_X Manufacturer/Importer
Distributor
Retailer

Firm and Address:
Fi-Shock Inc.

5360 National Drive
Knoxville, TN 37914

'Firm contact: Dan McCarter Phone #: 615-524-7380

Product & Brand Name:
Fido-Shock Pet Deterrent, Model No. S5-750

Price: $90
Product life:

Potential Problem: The triac (semiconductor switch) on the
printed circuit board of the S§-750 controller may be defective
(short-circuited) as installed or may short circuit during
product use. A short-circuited triac will immediately cause one
or both 1/16th ampere time delay fuses located on the controller
case (accessible to the user) to open the circuit. The user can
intentionally or inadvertently replace one or both opened (blown)
1/16th amp fuses with fuses of a higher amperage rating. This
would produce a fence terminal output of continuous unpulsed
potentially lethal electric current at 800 volts or more for an
unknown period of time. This design defect is exacerbated by the
fact that the labeling on the controller does not adequately warn
the user about the consequences of overfusing or replacing opened
(blown) 1/16th amp fuses with fuses of a higher amperage rating.

How problem discovered: A 9/17/88 electrocution incident was

investigated as report no. 881115CCC2060. Fi-Shock Inc. received
a copy of this report on 4/14/89.

rev. 10/16/89 1 AP 7{



I. Defect:
Insufficient evidence to support defect determination

__Existing information does not support defect

determination " e (]"* L...J? -

_X _Defect exists: Wik, any S5-750 controll in which the
triac fails or short c;.rcuits,M o ’-&Aff

i 'y M § p Uyl _w"ﬁ frece -
N, .

[+
II. Substantial RisK Factors: ~{ RP890087

A. Pattexn of defect:

_X Design defect
B Other:

B. Number of defective products: 13,966

Date(s) of production: 7/19/85 to 4/90
Date(s) of distribution: 7/19/85 to 4/90
Geographic Distribution: Nationwide

C. Severity of the Risk:

1. Seriousness of Injury: Contact with a metal wire fence
energized with continuous, unpulsed electric current at high
voltage gould create a severe electric shock or an—e&eet;bautiontﬁaﬂfz\

hazased _ . -
IR Jhtt oosilble Tk & comatvmn wn U wﬁxtpggau
2. Likelihood of injury: = i .
"H;M] Raee w[MOfﬁLﬂ'u—( AN ‘/ﬁ‘ﬁflﬁtw-ﬁ\
3. Number of incidents & type: One electrocution incident fﬁvl(
reported involving a four year old male. (881115CCC2060) L AJu.ZJ' wrid

Gtrcl

III. Assessment of the Substantiality of the Hazard Prmie . O
. Sush B b
Substantial hazard, classification A ey bt

locein rtf-mﬁ

_X_Substantial hazard, classification B

Substantial hazard, classification C
Preliminary determination that risk of injury exists,
remedial action by firm be acknowledged and file closed.
(Classification D). :
Preliminary determination not to proceed based on:

79
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I. Defect:
Insufficient evidence to support defect determination

__Existing information does not support defect
determination

_X_Defect exists: Because of the product’s design any SS- 3
750 controller in which the triac fails or short c1rcu;;;’/,/¢lf
presents a severe electrical shock hazard since fuses easily
replaced with fuses of higher raiting and labeling is inadequate
to warn consumers of the risk.

~IL. Substantial Risk Factors: RP830087

A. Pattern of defect:

- X _Design defect
Other:

B. Number of defective products: 13,966

Date(s) of production: 7/19/85 to 4/90
Date(s}) of distribution: 7/19/85 to 4/90
Geographic Distribution: Nationwide

C. Severity of the Risk:

1. Seriousness of Injury: Contact with a metal wire fence
energized with continuous, unpulsed electric current at high
voltage could creat$ a severe electrlc shock or death. ”
G i
2. Likelihood of ;lnjury It is possible that a consumer G&FE-

"/ replace a 6’ gse with one of slightly higher rating after
- a triac failure &d’ '“WTﬁar(small child or adult 2mé will contact , VY
.) “re=ssrermy bne such fatal incident haagas®s been reported. :
- N . L
\ 3. Number of incidents & type: One electrocution incldent
ijo* reported involving a four year old male. (881115CCC2060)
gzb\;$~ III. Assessment of the Substantiality of the Hazard
)
& Substantial hazard, classification A
V-
\\ _X_Substantial hazard, classification B
Substantial hazard, classification C

Preliminary determination that risk of injury exists,

rev. 10/16/89 2 AP 57



RP890087
IV. cCompliance with Reporting Obligation:
Purther investigation and review recommended

_X No further investigation recommended at this time

PD APPROVALS: .

Compliance officer E&%Lgééap.é?%zﬁ? Attorney

Director, CACA

- TA MYy~ AON -
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UNITED STATES GOVERNMENT U.S. CONSUMER PRODUCT
SAFETY COMMISSION
MEMORANDUM - WASHINGTON, D.C. 20207

TO  : Timothy Jones, CACA FEB 281940

Through: Frank E. Brauer, EXPB
Through: William King, Jr, Directgif ESEE A%4/)
FROM : Ted Gordon, ESEE

SUBJECT: PSA 500@; Fi-Shock Inc., Electric Fence Control Circuit Boards; Model
$S-750; Sample No. E-100-6808, Subsamples 1-23

REQUEST

. PSA 5009 requests an evaluation of 23 circuit boards to determine if their
constituent triacs had failed. Also, it requests that other failed components be identified
and the consequence to the function of the controller be explained.

BACKGROUND

This PSA is a follow-up to previous safety assessments of the Fi-shock electric
fence controller, model SS-750 (see PSA 4553 and 4607). During those investigations it
was determined that the triac of the incident controller (a component of its circuit
board) had short-circuited so as to offer continuous, boosted ac voltage to the con-
troller’s output terminals and therefrom to the fence perimeter wire. It was reported
that the unit’s fuses opened no matter how many times they were replaced each time the
controller was energized. Out of apparent frustration by this, an uninformed consumer
overamped the fuses four-fold, which permitted unpulsed voltage to prevail on the fence.
Tragicaily, a child touched the fence and was electrocuted.

In order to determine if a pattern of defect exists, Compliance obtained 23 circuit
boards identified by the manufacturer as defective. The components of focus are the
triac and the metal-oxide varistor (MOV). The triac is an electronic switch that, under
the influence of a timer circuit, "gates” line voltage in brief pulses to the controller’s
transformer (which boosts the voltage and conveys the pulses to the fence wire).
Preceding the circuitry and placed after the fuses, the MOV is the altruistic sentry of the
circuit. Allowing normal levels of current to pass, the MOV absorbs intense current
surges generated from abrupt, erratic and occasional voltagc transients that may harm
other, more sensitive, components.

DISCUSSION

Each circuit board was tested and examined at ESEL. The tally of failed
components and their effect are tabulated in the attached ESEL report. The results are

1
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FoR oxgICAusE ONTY
disaggregated and summarized as:
1) Twelve circuit boards had short-circuited triacs. The concomitant effect on the

controller is immediate opening of the fuses each time it is plugged in (assuming
the specified fuses are employed).

2) Two circuit boards showed short-circuited triacs a,nd opened MOV’s. Again, the
result is Opcmng of the fuses. .

3) The MOV’s of three boards were open with damage to no other components.
Because some acutely intense voltage transients destroyed the MOV’s as they
defended more delicate components, the fuses, by their relative position, would
also be expected to blow at the same instant. Upon replacing them, however, the
controller would be expected to resume functioning. No direct adverse effects
result from this particular MOV damage except that thereafter the controller’s
less sturdy components will be more vulnerable to voltage transients.

4) One circuit board exhibited an MOV that had shorted. In the same fashion as a
shorted triac, a shorted MOV will result in immediate opening of the fuses.

5) Four circuit boards were found operational with no apparent defects.

6) One circuit board showed evidence that a consumer had attempted to repair or

experiment with it. Both the MOV and the triac of this board were found
operational.

CONCLUSION

ESEL determined that the predominant failure found among the circuit boards
was the short-circuited triac (16 total). Fuses of the specified rating are expected to
open immediately in response to this component malfunction. In those samples;in which
MOV’s were the only failed component (with attendant fuse opening), fuse replacement
would restore the unit’s function but with added vulnerability to random voltage fluctua-
tions. On those boards where the triac had shorted and the MOV had blown, an
educated guess would venture that, in shielding the triac against a sudden voltage surge
(as from lightning, but not necessarily), the demise of the MOV was insufficient to
absorb all the augmented current. Hence, the triac was overwhelmed as well.
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UNITED STATES GOVERNMENT . U.S. CONSUMER PRODUCT

SAFETY COMMISSION
MEMORANDUM WASHINGTON, D.C. 20207
TO : Timothy Jones, CACA FEB 2 8 1990

Through: Frank E. Brauer, EXPB
Through: William King, Jr., Director, ESEE
FROM : Ted Gordon, ESEE

SUBJECT: PSA 5069; Fi-Shock Inc., Electric Fence Control Circuit Boards; Model
§S-750; Sample No. E-100-6808, Subsamples 1-23

REQUEST

PSA 5009 requests an evaluation of 23 circuit boards to determine if their
constituent triacs had failed. Also, it requests that other failed components be identified
and the conseguence to the function of the controller be explained.

BACKGROUND

This PSA is a follow-up to previous safety assessments of the Fi-shock electric
fence controller, model $S-750 (see PSA 4553 and 4607). During those investigations it
was determined that the triac of the incident controller (a component of its circuit
board) had short-circuited so as to offer continuous, boosted ac voltage to the con-
troller’s output terminals and therefrom to the fence perimeter wire. It was reported
that the umit’s fuses opened no matter how many times they were replaced each time the
controller was energized. Out of apparent frustration by this, an uninformed consumer
overamped the fuses four-fold, which permitted unpulsed voltage to prevail on the fence.
Tragically, a child touched the fence and was electrocuted.

In order to determine if a pattern of defect exists, Compliance obtained 23 circuit
boards identified by the manufacturer as defective, The components of focus are the
triac and the metal-oxide varistor (MOV). The triac is an electronic switch that, under
the influence of a timer circuit, "gates” line voltage in brief pulses to the controller’s
transformer (which boosts the voltage and conveys the pulses to the fence wire).
Preceding the circuitry and placed after the fuses, the MOV is the altruistic sentry of the
circuit. Allowing normal levels of current to pass, the MOV absorbs intense current
surges generated from abrupt, erratic and occasional voltage transients that may harm
other, more sensitive, components.

DISCUSSION

Each circuit board was tested and examined at ESEL. The tally of failed
components and their effect are tabulated in the attached ESEL report. The results are

1
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disaggregated and summarized as: '

1)

2)

3)

4)

5)
6)

Twelve circuit boards had short-circuited triacs. The concomitant effect on the
controller is immediate opening of the fuses each time it is plugged in (assuming
the specified fuses are employed).

Two circuit boards showed short-circuited triacs and opened MOV’s. Again, the
result is opening of the fuses.

The MOV’s of three boards were open with damage to no other components.
Because some acutely intense voltage transients destroyed the MOV’s as they
defended more delicate components, the fuses, by their relative position, would
also be expected to blow at the same instant. Upon replacing them, however, the
controller would be expected to resume functioning. No direct adverse effects
result from this particular MOV damage except that thereafter the controller’s
less sturdy components will be more vulnerable to voltage transients.

One circuit board exhibited an MOV that had shorted. In the same fashion as a
shorted triac, a shorted MOV will result in immediate opening of the fuses.

Four circuit boards were found operational with no apparent defects.
One circuit board showed evidence that a consumer had attempted to repair or

experiment with it. Both the MOV and the triac of this board were found
operational. :

CONCLUSION

ESEL determined that the predominant failure found among the circuit boards

was the short-circuited triac (16 total). Fuses of the specified rating are expected to
open immediately in response to this component malfunction. In those samples in which
MOWV’s were the only failed component (with attendant fuse opening), fuse replacement
would restore the unit’s function but with added vulnerability to random voltage fluctua-
tions. On those boards where the.triac had shorted and the MOV had blown, an
educated guess would venture that, in shielding the triac against a sudden voltage surge
(as from lightning, but not necessarily), the demise of the MOV was insufficient to
absorb all the augmented current. Hence, the triac was overwhelmed as well.

§5



UNTED STATES GOVERNMENT U.S. CONSUMER PRODUCT

Memorandum SAFETY COMMISSION

WASHINGTON, D.C. 20207

Ted Gordon, ESEE i
¢ ordon oare: FEB 16 1990

Through: Robert Garrett,

ESEL P.f]
Ronald Reichel, E3EL4D EFROFRICHA USEONEY”

PSA #5009, Sample Number E-100-6808, Fi-Shock Inc., Electric
Fence Control Boards, Model §$5-750, Subs 1-23

Reguest:

The Engineering Laboratory was requested to test 23
control boards for triac shorts and any other circuit defects
and then to note any effect that these component failures
would have on a controller,

Test Results:

The 23 subsamples were tested using a Fluke 77 Multimeter
with the following results:

Triac ‘ MOV Effect on Controller
Sub # Short |OK [Blown Short 0K | Would Blow Fuse None
1 X X X
2 X X X
3 X X X
4 X X X
5 X X X
6 X X X
7 X X i X
8 X r X X
9 X X X
10 X X See note 2
11 X X X
12 X X X
13 X X X
14 X X X
15 X X X
16 X X X
17 X X X
18 X X X
19 X X X
20 X X X
21 X X X
22 X X X
231 X X - -

TCircuit altered by user before return Cto manufacturer.
Leakage current should open fuse (not tested).



Page 2 -~ Ted Gordon, ESEE
F FiCl £ O

Discussion:

Twenty-three control boards from Model SS5-750 controllers,
which were returned to Fi-Shock by customers, were tested for
triac shorts and other circuit defects. Test results revealed
16 shorted triac's and 6 shorted or blown MOV's (Metal-Oxide
Varistor's). The excess current drawn when either component
fails should open one of the two 1/16 amp Slo-Blo fuses con-
tained in the controller. Either fuse opening makes the con-
troller inoperative.

Four control boards were found to be operational. The
reason for replacing them was not determined.

“ Attachments

cc: K. Austin, ESEE
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UNITED STATES GOVERNMENT U.S. CONSUMER PRODUCT
SAFETY COMMISSION

MEMORANDUM WASHINGTON,D.C. 20207

TO : Robert Garrett, Branch Chief, ESEL JAN 3-[ 1990

Through: James Bradley, Director, ESEL

Through: William King, Jr.%tor, ESEE Py 4 £
. aﬂvx_.

FROM : Ted Gordon, ESEE

SUBJECT: PSA 5009, Fi-Shock, Inc. Electric Fence Controller,
Model SS-750, Sample No. E-100-6808, Subsamples 1-23

This PSA is 4 follow-up to a previous safety assessment of
the S55-750 electric fence controller. During that assessment, it
was determined that the incident controller's triac ccmponent had
failed in such a way as to allow continuous ac voltage on the
fence rather than pulsed ac voltage as designed. As a result, a
child that touched the fence was electrocuted.

In order to establish whether a pattern of defect exists,
Compliance obtained twenty-three faulty circuit boards from units
that were returned to the manufacturer. Compliance reqguests that
the boards be examined and the triac of each be tested. If time
permits, please identify the faulty component of each circuit
board where the triac was found operable. If such additional
component failures are discovered, please note the loss of
safety, if any, in each case. Because this is clearly a time
consuming process, keep in mind that the triac of the boards are
under immediate scrutiny at this time. Should expediency bscome
necessary, examination of the triacs should have priority over
all other components until countervailing evidence of another
pattern of defect indicates otherwise.

Compliance requests a full report by March 5. In order to
comply with this date, I will need a lab.report by February 26,

1990. I also request the opportunity to participate in the
evaluation of the boards, even if only to observe.

Attachments

Ammerele e 76 2-8-70
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ATTACHMENTS

1. PSA Request No. 5009

2. Copy UL Listing Report on Fi-Shock Controllers with Schematics
3. Copy PSA Report No. 4607, the Initial Safety Assessment

90



F-J'b oy FAX-815673-4770 Phone - 615/524-3780
- .
I 0 IHC- 5360 NATIONAL DRIVE » KNOXVILLE, TENNESSEE 379314

January 15, 1990

Tim Jones
U.S. Consumer Product Safety Commission

.. Corrective Actions Division

5401 Westbard Ave. Room 230
- Washington, D.C. 20207

Subject: CPSC RP 89-87 FIDO-SHOCK PET DETERRENT
Dear Mr. Jones:

Per your letter dated 12-13-83%, I have enclosed 23 (311-221)
control boards that were removed from the model No. $S-750
controllers returned to Fi-Shock Inc., from customers.

As of January 2, 1990, there was a grand total of 23 control
boards in our repair center depot that had been removed and
. replaced in customer returned S$-750 controllers. The

preliminary failure analysis of the 23 control boards is as
follows:

-~ 14 - Timer closed (locked in the on position) (some varistors
damaged) .

2 — Varistor shorted.

6 - Operational (some varistors damaged).

1 - ¢Circuitry had been tampered with (some components had been
changed, obviously in an attempt to repair the control board).

" Therefore, these 23 control boards are being shipped to the CPSC
- for evaluation and disposition as seen appropriate by the CPSC
" with respect to this particular investigation. Likewise, we will
continue to send the CPSC any defective control boards found in
the $S-750 controllers returned by consumers, for an indefinite
. future period. If you have any gquestions after receiving the

}_:;.enclosed control boards, then please give me a call.

'Finally, with repect to your regquest concerning the
manufacturer,it is our desire not to involve the control board
manufacturer at this particular time for the following reasons:

1) The manufacturer is under contract with FI-Shock to fabricate,
test and supply the control board ready for use.

Sure-Shock @ Sure-Corral
9|

-3 Electronic @FidO'ShOCk
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f72) They manufacture the board to our. specifications only. and
make no changes to the board without our approval.

L 3) With respect to the repair of suspected defective boards,
. they are under contract to test and repair any contrcl boards
;-found defective. . The repaired boards are then returned to
"'FI-Shock for final disposition. On the other hand, boards that
.+’ can not be repaired are to be disposed of. Any information
... concerning the repair of these boards (defective components) can
.-~ .be. readily obtained by FI-Shock and then passed on to CPSC if
© ‘desired. I might add that the control board repair data
.. (field use boards only} has been in effect since we have
.initiated the repair of such boards.

- 4) This company not only manufactures contrel boards for
Fi-Shock, it also manufactures control boards (not similar to ~
Loour 311-221) and 1in some cases the entire electric fence
.. controller for some of our competitors. : .

- 5) The president of this company has been in the electrical fence
controller business for about 30 years. Therefore, he not
only has business but friendship relationships with many of

- our competitors. With this in mind, should he become aware of

- .the CPSC investigation of our §5-750 controller, consequently
our competition may become aware. Thus, in our highly

. competitive market, everyone is looking for an edge on the
competition and the possibility would exist for them to use

. .-the CPSC investigation te their advantage.

~ In conclusion, I hope all of the above information sufficiently
. answers your last letter. Should you need additional information,
. please contact me.

Very Truly Yours,
Fi-Shock Inc.

.L (o 1

“:. Danny McCarter
Chief Engineer

DM/xrb

- €c: CPSC Central Regional Center
230 South Dearborn St. Room 2944
Chicago, IL. 60604

(R-3)
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January 15, 1990

Tim Jones

U.5. Consumer Pruduct Safety Commission
torrective Actlons Division

5401 Westbard Ave. Room 230

Washington, D.C. 20207

Subject: CPSC RP 89-87 FLDO-SHOCK PET DETERRENT

Dear Mr. Jones:

Per your letter dated 12-13-8%, I have enclosed 23 (311-221)
control boards that were removed from the model No. 85-750

controlliers returned to Fi-Shock Inc., from customers.

As of January 2, 1990, there was = arand total of 23 <"nts

boards in our repair center depot tn had been removed a.
replaced in customer returned S$5-730 o' :llers., The
preliminary tailure analysis of tr 23 conl.ol beoards is ¢
follows:

14 - Timer closed {locked in the on position) (some varistors

danaged) .

2 - Varistor shorted.

& - Operational (sowme varistors damaged).

1 -~ Circuitry had been tampered with (some compenents had been

changed, obviously in an attempt to repair the control board).

Thoreioro, these 23 control boards are being shipped te the EPSC
for eva ation and disposition as seen appropriate by the CPSC
with respect to this particular investigation. Likewise, we will
continue to send the CPSC any defectlve control boards found in
the S5-750 controllers returned by consumers, for an indefinite
future period. If you have any questions after receiving the
enclosed control boards, then please glve me & call.

Finally, with repect to your reguest concerning the
manufacturer, it is our desire not to involve the control board
manufacturer at this particular time for the followiny reascns:

1) The manufacturer is under contract with ¥Fl-Shock to frabricate,
test and supply the control board re :dy for use.

Sura-Shock @ Sure-Corral
Elactronic (TR =t 36
Bug Killers F'd° Shock
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2) They manufacture ti board to our specitications only and
make no changes to the board without our approval.

3) With respect to the repair .f suspected defective boards,
they are under contract to test ar repalr any control boards
found defective. The repaired oards are then returned to
FI-Shock for final disposition. On the other hand, boards that

can not be repaired are to be disposed of. Any informati~: ¢
concerning the repair of these boards {defective components)

be readily obtained by FI-Shock and then passed on to CF

desired. T might add that the control board repair

(field use boards only) has been 1In effect since we

initiated the repailr of such boards.

) This company not only manufactures control boards “or
Fi-chock, it also manufactures control boards {not similar o
our 311-221) and in some cases the entire electric tenca
controller for some of our competitors.

§) The president of this company has been in the electrical feuce
controller buziness for about 30 years. Therefore, he nnt
enly has business but friendship relationships with many of
our competitors. With this in mind, should he Dbecome aware of
the CPSC investigation of our §5-750 controller, conseguently

our campetition  may become aware. Thus, 1in our highly
competitive market, everyone is looking for an edge won the
competitio: and the possibility would exist for thei to use

the CP5C investigation to thelr advantage.
In conclusion, I hope all of the above information suffic.zutly
answers your last letter. Should you need additional infnrmation,

please contact me.

Very Tv.'y Yours,
Fi-Shock Inc.

L —
Clvvﬂfg_]41 '(EL/
Danny McCarter
Chief Engineer

DM/rh

©C: CPSC Central Reglonal Center
230 South Dearborn St. Room 2944
Chicago, IL. 60604

(R-3)
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UNITED STATES GOVERNME 1 U.5. CONSUMER PRODUCT &
‘ SAFETY COMMISSION
MEMORANDUM WASHINGTON,D.C. 20207

AUG 23 1983

TO : Timothy Jones, CACA
Through: Frank E. Brauer, EXPB Lé;zéa;j' 042
Through: William King, Jr., Di or, ES 4 e

Dir
FROM + Ted Gordon, ESEE '7#’

SUBJECT: PSA 4607; Fi-Shock, Inc.; Electric Fence Controller,
Model SS~750; Sample No. K-830-2929; IDI 881115CCC2060C

REQUEST

PSA 4607 requests an engineering evaluation of the subject
sample to identify the defect that resulted in the electrocution
of a child.

BACKGROUND
DETAILED DESCRIPTION

The Fido Shock electric fence controller, model SS-750, is a
device that supplies pulsed ac-voltage to an exposed metal wire
suspended around the periphery of an enclosed area. Its essen-
tial components consist of a circuit board with a digital oscil-
lator (to provide timing for the pulses), a transformer to boost
the voltage to the output, and two 1/16 ampere time delay fuses.

Employed conjunctively with the oscillator, a device known
as a triac is an important element to this safety assessment.
The triac behaves in essence as a switch in response to the re-
current, evenly timed, low-voltage dc pulses impressed upon it by
the oscillator. During each oscillator signal, the triac trans-—
mits 120-volt ac line voltage to the input of the unit's trans-
former, which instantaneously amplifies it at the fence (output)
terminals to 800-1000 volts. When the oscillator signal ends
(within about 170 milliseconds) the triac's conductivity abruptly
terminates, effectively blocking all line voltage to the trans-
former until the next oscillator signal about 1.2 seconds later.
This process continues as long as the unit is energized and is
the sole function of fence controller, providing high voltage in
brief pulses to the fence wire.

The specified fuses of the fence controller are of the time
delay type and are rated 1/16 ampere. The time delay character-
istic resists nuisance opening of the fuses in response to the
fleeting inductive current transients that are invariable with
electromagnetic devices (as transformers). The gossamer filament
of the fuse, on the other hand, cannot long withstand current of
a duration beyond the prescribed pulse interval. Therefore, any
defective condition causing a distended pulse duration (or, in
the extreme, the complete loss of triac control resulting in con-
tinual voltage input to the transformer) will consequently open

the fuses. ?y
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INCIDENT

IDI 881115-CCC-2060 reports that the consumer who purchased
the incident sample found after installing it that the time delay
fuses immediately opened when the fence controller was energized.
After repeatedly changing the fuses with those of the specified
rating, the consumer replaced them with fuses rated at a current
four times greater--1/4 ampere. Thereafter, the unit reportedly
remained operational. At some time later, a child on the pre-
mises was found unconscious in contact with the energized fence
wire. He was later pronounced dead, killed by apparent electro-
cution,

DISCUSSION
TESTING AND RESULTS

Engineering received the incident unit in an inoperable con-
dition; that is, with no transformer output voltage. Two dis-
tinct, isolated coils of wire, each wound around a segment of a
-laminated steel core, comprise the transformer. One coil {the
primary coil) receives input voltage from a 120 V receptacle and
the other (the Secondary coil) supplies the boosted output volt-
age to the fence wire. The transformer was found to be failed
with no voltage at the secondary terminals.

Taking advantage of components of a new fence controller in
Qur possession, the failed transformer of the incident unit was
replaced by a new, functioning one. Immediately upon energizing
the now renovated unit, the fuses opened (as the complainant had
reported). 1In order to test further and observe its operaticn,
it was necessary to overfuse the unit. With the new transformer
and the overrated fuses in place, the unit's output terminals ex-
hibited a continual ac-voltage near 900 volts demonstrating that,
through some malfunction of the timing circuit board, the pulsing
function of the oscillator was disabled. Thus, a potentially le-
thal, uninterrupted current source was available to the fence
wire. (Through a 513 ohm resistor, this current was measured 11
milliamperes). Further testing revealed that it was specifically
the triac that had failed. It no longer cycled on and off in re-
sponse to the oscillator signal, but indefinitely and uncontrol-
lably conducted line voltage to the transformer from which it is
amplified about eight times and conveyed to the fence terminals.

The testing proceeded by operating the unit in this contin-
ual state through the resistor for about 20 minutes after which
time the current output decreased to 2.4 milliamperes. This re-
duction in current reflacts the gradual degeneration of the new
transformer as a result of the imposed continuous voltage~-rather
than the pulsed voltage for which it was designed. This helps to
explain the failed condition of the transformer found in the in-~
cident unit.

99
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A DESIGN CONCERN

With respect to the triac failure under discussion, the de-
sign of the unit enables a prompt, safe response in the abrupt
opening of the fuses. To help ensure and maintain this safety
feature, labels are present on the unit's exterior strongly en-
joining against employing other fuses than those specified and
against altering in any way the product's configuration. Al-
though these steps may be a responsible, reasonable effort to
protect the public and minimize culpability in the event of a
tragic incident, Engineering Sciences favors a more paternalistic
approach by the manufacturer and Underwriter's Laboratories.

Described previously, the specified fuses are 1/16 ampere,
time delay fuses that are intended to satisfy two opposing objec-
tives: to resist nuisance tripping in response to inevitable
(arid permissible) high current transients, while opening promptly
in response to dangerous conditions generated by a malfunction.
Currently permitted under UL 69 (entitled "Electric Fence Con-
trollers"), the Fi-Shock unit's fuses are consumer serviceable,
easily accessible within external fuse holders. It is the conten-
tion of Engineering Sciences that, with the nuisance trip protec-
tion in force by virtue of the fuses's time delay property, any
and all sources of fuse opening should be regarded with all cau-
tion and seriousness given the nature of this product's output.
Specifically, any opening of the fuse may realistically be viewed
as emanating from some defect requiring professional repair and
not as an innocuous, isolated foible that can be dismissed casu-
ally. Accordingly, the unit's fuses should more appropriately be
situated within its enclosure (with the rest of the circuitry},
ensconced and protected against replacement with arbitrarily
overrated fuses for the mere sake of convenience. As the report-
ed incident painfully demonstrates, labels and warnings notwith-
standing, it is conceivable for a fault condition and ill-advised
initiative by a consumer to converge to create a tragic mishap.

CONCLUSION

The evaluation of the Fi-Shock electric fence controller re-
veals that the electrocution occurred as a result of consumer er-
ror in conjunction with a failed electronic component. Consumer
error lead to the circumvention of the fail-safe feature inherent
in the device by replacing the specified fuses with those of a
four-fold higher rating. The failure of the triac (the likeli-
hood of which ESEE has no information) disabled the pulsed volt-

age output, permitting a potentially lethal continual ac-voltage
on the wire fence.

/00
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Engineering Sciences believes, with regard to this product,
that a technical issue is brought to light: For a product whose
sole function is to convey high voltage and moderately high cur-
rent to an exposed wire in a populated area, it is desirable to
seal the fuses against consumer tampering. This position is
taken under the assumption that the fuse capacity and the time
delay property are effective against nuisance opening. It would
follow, then, that all incidents of fuse openings should be con-
sidered arising from a defect requiring factory service. Hence,
consumer accessibility to the fuses is inappropriate and presents
an unnecessary risk. It would seem appropriate to situate the

fuses within the controller enclosure with a label indicating "no

user serviceable parts inside".

ryp
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P . : U. 5. CONSUMER PRGDUCT SAFETY COMMISSION
SAMPLE COLLECTION REPORT

1. SAnPLE TV PR 2. FLAG . é 3. SAMPLE NU?I!ER
=1 A orricac Sample collection as follow up to IDI 881115CCC2460 g-3302 929
8. NON-OFFICIAL 4. COLLECTING OFFICE { 5. HOME A. O, 8, ASSIGNMENT NO. 7. DATE OF COLLECTIGN| 8, PMRODUCT CODE
C. DOCUMENTARY NSH FOCR - 07-11-89 0605
4. PRODUCT NAME 28, MODEL
Fido Shock Pet Deterrent 55-750Q
1GA. MANUPACTURER'S DERDEBETEIRLRRET '\‘)b,-— 108. [DENTIFICATION NO. T1A SENT BY ORG. 118, SENT TO ONG. 11G. GATE SENT
Fi-Shock Inc. NSH CACA 07-12-89

1. OTHERA PRODUCT IDENTIEICATION DATA

Product is a small box encased in hard black plastic. The yellow lable reads in part:
Fido~shock, Solid State Pet Deterrent. Serial Number is G-04346, product is made by
Fi-Shock Inc., 5360 National Drive, Knoxville, Temnessee 37914.

124, ALASON FOR COLLECTION-SUSPECTED VIOLATION: | lFm X I cria | I A 1 | rera | l Rta

138 ANALYSIS NEEDED-DOC REFX.
Reference RP 8987
Test for operating performance

-

14, MANLIFACTLAER 15, SHIPPER K, DEALER

Fi-Shock Inc. , E
5360 National Drive Y2~ N/A Lowe's Building & s“PPlY
Knoxville, Tennessee ZfRad ‘ Clarksville, Tennessee
37914 "
17. 81T OF LOT SAMPLED 18, 5T, VAL, OF LOT AFTER SAMPLING | 19. COST OF SAMPLE 0. OATE SHIPFED & DOC. REF. .
N/A N/A N/C M/A '
2. sur. 1A, INVOICE NO. & DATE 218, SHIPPING RECOROS NO. & DATE
Voo™ | N/A N/A
MEMTS

21C. AFFIDAYIT SIGNER'S NAME. TITLE, & DATE

Kim Phillips, Housewife, 07-11-89

ATTACHED
{

22. SAMPLE UIZE, METHODS OF COLLECTION & *REPARATION .
Sample was give to reporting investigator by Mrs. Kim Phillips. Sample was secured
until identified and marked. Item was marked as shown at block #23. Item shipped
via US Mail.

. AENTHEICATION ON SAMPLE 14, \DENTIFICATION ON S-!rAL

K-830~2929, Sub 1, 07-11-89, DMG K-830-2929, b.M. Galanti, 07-12-89
25A. IAMPLE DELIVERED TO 188, DATE 0. ORIGINAL REPORT/AECORGS SENT TO

Uus Maii 07-12-89 FOCR

TIA, LABOAATONT (1) T78. LABGORATORY ()

Tim Jones (CACA)

8. AEMARKS

MTIS:32626

Attachments: Affidavit of Mrs. K. Phillips giving the product to US CPSC, and official
receipt for sample executed by Mrs. Phillips.

Sample will not be retuxmed to Owner.

. RELATRD IAMPLES

32, TIME EXPMENOED:
None

A, LINE FORCE ACTIVITY. 2 =0
0A. COLLECTOR'S NAME & TITLE

LLEGTOR'S SIGMATLIRE & DATE B MAN ' r
David M. Galanti, PSI ] \&W 07-12-89 | surronr

NA AEVIENER'S NAME & TTTLE

8. REV) RS 3N , TOTAL &—C
Henry Simpson, Acting SPSI L M,ZZM\ 7/7/2 e 2.0 |

CFSC FOAM 184 (AEVISED 3.74)

Jo=



1. AREA QFF|L. ADDRESS

SAFETY COMMISSION P.0. Box 1028
N, 3 = 37220
2. NAME OF INDIVIDUAL 3. TITLE OF INDIVIDUAL 4. DATE
Kim Phillips N/A 07-11-39
T TR RARE &, SAMPLE HUWMEER
N/A K~B830-2929

7

« NUMBER AND STREET

2498 Dividing Ridge Road

. CITY AND STATE (Include Sip Code)

Coodletsville, Tennessee 37072

SAMPLES COLLECTED (Dascribe fully. Liat Jot, serial,
The following samples were col

1270(b)) andjor Sections
the Federal Food Drug an

Sectiona cited are quoted on the reverse side of this form.

Mcdel Mumber SS-~750.
fnoxville, Tennessee, 37914.

mods! numbera and other paatifve identification)

jected by the Consumer Product Safety Commission purusnt to Section 27(f) of the

fety Act (15 U.S.C. 2076(N) and/or Section 11(b) of the Federsl Hazardous Substancea Act (15 U.5.C.
Consumer Product Safety §{c) and (d) of the Flammable Fabrics Act (15 U.S.C. 1194{c) and (4)) and jor Section 704(c) of
& Cosmetic Act (21 U.S.C. 374{c)) [ Authority for sample coliections made in connection with the
Poison Prevention Packaging Act of 1970 (15 U.S.C. 1471 et seq.)}, and receipt for said samples is hereby scknowledged.

One Fido Shock Pet Deterrent Electric Fence Controller., Serial Mumber G~04346,
Manufactured by Fi-Shock Inc., 5360 National Driwve,

Item was given to US (PSC for testing and will not
be retirmed to owner. XCIIOTHLG FOLLOWS:CCOCCOGOCOCCOC i ToOnCCoCoCinintoon

'y

10 SAMPLES

1. Sﬁ‘l‘lﬁzs WEFE

- AHOUN'\I CEIVED FOR SAMALE

s

O munacHAsxD

B > g asamrple recaived)

{) mommowxD (To

be returned)

12 COLLECTOR

a, MAME {2rint or type)

David M. Galanti, PSI /
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SAMPLE NO.
. AFFIDAVIT K-830-2929
STATE QF COUNTY QF
oy
TENNESSEE Roberts
Before me. David M. Galanti, PSI , a duly authorized employee of the Con-

sumer Product Safety Commission, appropriately designated by the Chairman of said Commission pur-
suant to provisions of the Coasumer Product Safety Act {sec. 27 (bX2), 86 Stat. 1228; 15
U.S.C. 2076 (bX2)). 1o administer or take oaths, affirmations, and affidavits, personally appeared

Kam Rinvtlps in the county and State aforesaid, who, being first duly

sworn, deposes and says: T 4~ The (ufe ¢F WALTEE PRiclior Ao T
Ligee % qug Drunduwg ’;'L“-_\S‘_ Roema, CanoedlaTivu e, TW.

— \'\QN-L %\.\a-;.-\—-- ™Mo, ’hﬁ\\.\\d\. Y. Gocamy e A - Shaowe P
QeTereenT ) Secal B (o - 6434y, | ed B o5 TST ) L\ Tl
C.,O”r\_f'rcll.e:-, _Tt'\«l:f L) _H'—LQM ConTreife~ ’rt\,xfw,_a:, Ltnach WM
MY g ey e G.LL:dLQ'(ulH \\I‘\lrc_c.{ Tan S‘-kp‘\'" (988, T‘NL] Cotrotic r

has meT bee ALTereo! | or USeD, Sinee The Accidlont grof | T has
b syt jusriie c a S phaed Goriice 7L Aow I L’h(ﬁM{"Bq—A—d

Fhoa T Thic ConTrerter tes]] maT Be returs—e by Tl HS €RSe. Me,
GAtanT bas Wty The Adredondt Lo AS e ot vaed
\ TS LrnTenls. & o S<cal | GmgiTPng Dot fn A2 IZ,
ST aTemen 7

————

A FiANTM & TITLE

FIRM (Name and address. inblude ZIP Cod?)

a4 Diundung = g R
Gooylesiale T

Ridge Top, Ternessee

[Subscribed and swam te before me at

9 {City and Stare)

ris —e. llth day of JUly 19 .
S
[Employee’s Signarure)

EMPLOYEE OF THE CONSUMER PRODUCT SAFETY
COMMISSION ACTING IN ACCORDANCE WiTH AUTHORITY
GRANTED IN THE ABOVE STATED DECLARATION.

CPSC FORM NQ. 158
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UNITED STATES GOVERNME U0.S. CONSUMER PRODUCT S foud”
— SAFETY COMMISSION Ub/é
MEMORANDUM : : WASHINGTON,D.C. 20207 _.- 3/!—1
JUL 2018 e,
TO : Timothy Jones, CACA Kjwcg
Through: Frank E. Brauer, EXPB 4%/

Through: wWilliam Ring, Jr., Dipkcfor, ESEEAS#(%
FROM : Ted Gordon, ESEE -7(p

SUBJECT: PSA 4553; Fi-Shock, Inc., Electric Fence Controller;
Fido-shock Pet Deterrent, Model SS-750; Sample Number
E-100-5709; IDI 881115-CCC-2060

REQUEST

PSA 4553 requests an evaluation of the new unit of the sub-
Ject product (the incident sample is presently unavailable for
examination) to determine if its electric output is consistent
with the parameters listed in the given UL test report. In addi-
tion, an assessment of the shock hazard is requested.

BACKGROUND

The Fido-Shock Pet Deterrent is an electric fence controller
for a wire suspended on posts around the perimeter of an area
intended to confine pets by inflicting electric shocks. The con-
troller draws power from a 120-volt outlet and is comprised of a
timing circuit and a transformer that reportedly boosts the out-
put voltage to 800 volts (plus or minus 200 volts). The trans-
former's output current is rated about 12 milliamperes (rms), and
the unit is protected by two time-delayed fuses rated 62.5 milli-
amperes., The timing circuit is composed of several semiconductor
components and an integrated microprocessor. A triac~-a semicon-
ductor switching component--relays the 120-volt AC power to the
input of the transformer in intermittent AC pulses. The ratio of
the time interval during which the voltage is on to that during
which it is off is intentionally low so that a wide safety margin
is established. This low duty cycle is crucial, in the event of
accidental exposure, in protecting against heart fibrillation and
involuntary muscle contraction, which is more likely for continu-
al, high AC-current.

~

The fence controller has two terminals. The ground terminal
is electrically connected to a metal stake in the ground, and the
fence terminal is connected to the wire suspended on plastic
posts around the area of enclosure. This is an incomplete cir-
cuit until an animal or other, conductive object comes into con-
tact with the energized wire and the ground. Thus, the animal
closes the circuit and briefly becomes part of the current path.

é‘ J0S



Page 2

IDI 881115-CCC-2060 reports that a child was electrocuted
after falling onto a wire perimeter comnnected to the model S5S5-750
Fido-Shock Pet Deterrent. A police examination of the incident
unit revealed that it contained fuses rated 250 milliamperes--
four times greater than that specified by the manufacturer. The
owner of the fence claimed that the overrated fuses were neces-
sary to make the fence operable because the recommended fuses
opened invariably each time the unit was energized.

DISCUSSION

UL 69, the governing standard of electric fence controllers,
is concerned with two primary parameters relating to safety. The
first is the pulse duration, which in UL nomenclature is called
the "on-period", and the second is the effective, or rms, cur-
rent. The on-period is specifically defined as the time from
which the AC pulse initially exceeds 5 milliamperes until it
falls below 5 milliamperes at the end of the pulse. Effective
current, which is essentially a mathematical designation used to
compute average power, 1s numerically related to current ampli-
tude of a sine wave as "amplitude divided by the square root of
two". UL defines a relationship between these two quantities
whereby a limit is imposed upon the rms current based upon the
duration of the on-period. Broadly speaking, a higher current is
permissible only in conjunction with a shorter on-period, and
conversely a lower current may be compensated for by a relatively
longer on—-period. The UL-imposed upper limit for the on-period
is 0.20 second and the time between pulses (the off-period) must
be at least 0.90 second. ‘

TESTING:

-
-

The purpose of the testing was to obtain the parameters of
the fence controller output in order to determine its consistence
with the attached UL listing report and, moreover, to ascertain
its compliance with the provision of UL 69 pertaining to voltage
and current output. The pertinent parameters are the on-period,
the effective current (through a 500-ohm, or greater, resis-
tance), and the off period.

The output pulse was observed on an oscilloscope, which pro-
vides definitive information about waveform, amplitude and peri-
od. With a 513-ohm resistance across the terminals of the fence
controller, a 16.5 milliampere rms current was measured. This is
in excess of the 12 milliamperes reported by the manufacturer.
Voltage, which is not a critical parameter in this evaluation,
was measured on a Beckman multi-meter to be about 1400 volts.
This is above the expected voltage output of 800 volts (plus or
minus 200 volts), as reported by the manufacturer. The on-period
was measured at 0.174 second, and the off-period was determined
to be 1,16 second.

J0 6



Page 3

Based on these results, the fence controller is in compli-
ance with UL 69. Although the current output is 16.5 milliam-
peres (exceeding the reported 12 milliamperes), this is an
acceptable level because the on-period falls within the 0.175
second limit as established by UL's imposed relationship between
the current and the on-period. The ocutput voltage of about 1400
volts (significantly higher than the expected 800 + 200 volts),
does not appear to play a role in UL 69 because this product
exhibits the characteristics of a constant current generator
{meaning that approximately the same current is incurred by all
bodies completing the electric fence circuit independent of body
impedance), and therefore current limitations are of essential
concern. Finally, the off-period between pulses of 1.16 seconds
exceeds the minimum duration of 0.90 second, and the on-period of
0.174 second is below the maximum of 0.20 second, both in compli-
ance with UL's provisions.

DISCUSSION OF INCIDENT:

UL, as part of its testing regimen, subjects fence control-
lers to an "unreliable component test". This test involves over-
riding select components in the circuit (to simulate a failure)
and monitoring the resulting output. One prominent component,
the triac, is a switching device that "gates" the line voltage in
pulses to the transformer in response to the timing circuit.
wWhen the triac is short-circuited, the output is no longer gov-
erned by the timing circuit, and a continual, uninterrupted AC-
voltage is present across the output terminals. The unit tested
by UL responded to the overriding of the triac by the opening of
its fuses. UL considers this result acceptable because the unit
failed in a safe manner. As unsolicited conjecture (yet an
important observation), the repeated opening of the incident
unit’s fuses may have been the appropriate response to a triac
failure., 1In overfusing the unit by four-fold, the fence's owner
circumvented the unit's inherent safe response to this
(speculated) defect and established a potentially lethal continu-
ous AC-voltage on the fence. In short, some malfunction of the
installed system was apparent by the repeated action of the
fuses, and the tragically grim consequence points to the triac as
the possibly failed component.

CORCLUSION

Speculation aside, the subject sample, although deviating
from the parameters of the attached UL listing report, does com-
Ply with UL 69 governing electric fence controllers with respect
to electric output and therefo;ez‘assumlng pr0perly rated fuses,
is not expected to pose a hazard." s A ; - ey e T ol S

e e
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Date : /J//(/c?’7 :

Firm Name: /C/( ‘ W %\
Firm Address: ”#_W V; P .B 7'/' :
Caller Name & Title: ZZE’-Q e '/ézﬁa/ J %/{Z% '

Telephone Number: {/Q‘“ 92494 ""77'3 SG/ :
Subject: LY Xr7 003.7/ ?//}[/;7 _m‘

: CACA Contact: ;/A—v-

Lgal B g e FU5T7 Gl -l sl

il LR A M%%W/% L

F /@ (L% %, ... ) 12

W/Zé V< 2 - ) L ZEAY A 4
i Zns /7¢ ([&'-z”f. L4 /é?f/’ 4“"/’“"/% birps ﬁﬂy/t{ﬂr'/'/z% T




Py s qt

F‘ 4 Take rece .sary artian D
To P O e

= Appraval or signature

.
Comment D

Prapare reply

ﬂ(’ |r F/} \"""%,/(,W‘ Discuss with me

O
O
Far your infoermation W

See remorks below ]
72 e L0200/ Y

REMARKS

' Wﬁzﬁ%




MEMORANDUM OF TELEPHONE CALL

| | e _ 2L/ TZ
N . P DA Ay

=

Firm Address: A//PM '—7:}'\- -37?4% '\
Caller Name & Title /Q/zm /7c.m -
Telephone Number: - //f““ ﬂ%“- 7) 0

swwiects N KT T8/ /ﬁﬁé/ SS2ED (o O
CACA Contact: Z—// _

/W/f” /L%/é%@’tﬁ
A iad T WMMW onl Tl P,

WM e

/,,@m/% WM /ém

w}é(
/v ( %ﬁi po¥ 24 “}”’“{’“ - WMJ"‘"‘“

M/Z;; /ﬂ W/Zz %WW{
/j,,z;,é/ﬁ;ﬁé,é/é (5 O Pl W;‘w‘,—”i




October 25, 1989 ' o S :::

=
« =
Mr. Tim Jones R RN o S W HR e e
Corrective Actions Division U ' B S ¢ )
U.S. Consumer Product Safety Commxssxon : A
540t Westbard Awenue—R - 230 H b

Dear Hr. anes'

'L(Item 1 > A copy sof the triac' sp-cifxca ic
:'enclosed. i -

(ltem 2.7 Qur records do not show the—total numh-r of tr;acsfk‘
replaced, but the re;ords ‘do shoqhthe'total number of controlj{
. boards (PN 3!1—221 "contalnxng the triac that were’ replaced.
yearly. Please.keep ‘in n:nd that'due to the purchase¢ brlce
of  the controI board versus the repaxr cost, ue's:nply
replace the control board ‘instead of ‘repairing ‘it."]
Therefore, the following table is a yearly breakdown  of the - .
_total  number of controllers sold — versus total number of
control boards replaced — versus number of fuses replaced. -

f‘_TotaL No. of'CoﬁtroI— S -
: 1lers. Sold Containing Total No. of

ST Part Number 311*2;1 - '311=221 Boards. .. 'Tﬁ?ﬁlzfﬁses‘
‘Ylar . Control Board L. W .. Replaced or_Sb;ﬂ
1986

g ‘_lﬁ;j:‘if
- (to date) S

CItem 3.) Sew the table in It




: 1= SHit ﬁ jnc.

.(Item 4. ) Thls part;cular, :
.two enclosedzcopxes of “Fusealog;

nanuf”&turxngg,

Tt

then teste&ﬁiflbozu fdr output . oltaga ‘and. amperage.fﬁ
Then the transformer 15,'vacuum 1mpregnated with a
polyester varn1sh and"then once aga1n tested (1004} for

2.) Control board LPN‘311-221 completely manufactured outf
' 'of house and .is supplzed .to 'Fi-Shock as a f:nlshedfp
product tested and ready to use. Therefore, all control.
boards that fail or. become inoperative during the "bake;
* test cycle are 'returned to the manufacturer for
dxspositxon. L - T

3.2 PIast@E Enclosure - COmpIetely manufactured (molded) at
Fi—-Shock, Incm o ,wms

4.) Power supply cordage,- harduara, label, connectors,
o hookrup leadS'and etc.'arekpurchased'out of house. ALl
-of <these ztens ‘are - purchased accord:ng to our and UL
spec1f1catxons. The transformer ‘and ' enclosure. go- - -
< .. through n—house } 1nspections, .while all purchased
components go through incom1ng xnspect:ons.

r’ﬁfter”the-ﬁSh?SO has rnached the—.inal assembly stage,:ﬁ"

ﬂ“Bake in" Bycle-ACIShzd.hours-at 132 VAC, 60 HZ)
4- Dutput after “Bake in® Cyc!a~T¢st- ) e

o



LIRY /7] %

Finally, I hoge’ you will find qii;ofjthe-
“he a sufflczant ANSWEr. to.your'
Should Tyou desxre ddrtxonarQ'

Danny HcCarte
Chief Engxneer

cc: CPSC Central Regzonal Center . . _' k R
230 South Dearborn Street Room 2944 T S e
Chxcago, Pl 60604 : : ' o '




IEFERENCE: ITem & 1

receon

P O. BOX 61447
DALLAS, TEXAS 75261
PHONE 214/252-7651
TWX 910-860-5068
TELEX 79-1600

LOGIC TRIACS 1-8 AMPS

General Description

Teccor's line of logic triacs includes devices with cur-
rent capacities through 8 Amperes. Voltage ranges
available are from 200 to 400 Volts. This line features
devices with guaranteed gate control in the second
and fourth quadrant as well as control in the com-
monly used first and third quadrants. Four quadrant
controt devices form a group termed “logic triacs".
They lend themseives to control by digital circuitry
where positive pulses myst control AC current in hoth
directions through the device.

The logic triac is a bidirectional AC switch and is gate
controlled for sither polarity of main terminat voitage.
Its primary purpose is for AC swilching and phase‘
control applications such as motor speed controls,
temperature modulation controls, and Hghting controls.

A wide range of package variations are available. The
plastic TO-92 and THERMQTAB™ configurations fea-
lure Teccor's electrically isolated construction where
the case or tab is internally isolated. Tape and reeal
capability for the TO-92 is available.

A non-isolated metal can TO-5 package and plaslic
TQ-202 also are available.

All Teccor triacs have glass passivated junctions,
This glassing process prevents migration of contam-
inants and insures long device reliability with param-
eter stability.

Variations of devices covered in this data sheet are
available for custom design applications. Please con-
sult factory for further information.

/

Jan. ‘82
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LOGIC TRIACS 1-8AMPS -
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NOTES TO ELECTRICAL SPECIFICATIONS
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Peak oc Holding Average Peak Criticat Rate of Rise | Critical Rate Gate RMS Surge
On-State Gate-Trigger Current Gate- One Cycle of Commutation of Rise of ControBed | (Non-Repettive)
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FUSE BACKGROUND

Fuses provide an intentionally weakened part of an electric
circuit, and thereby act as a safety vaive in the event of
dangerous overigads. A supercondensation of this producty’
history ‘begins with open-wire affairs, followed by Edison’s
enclosure of thin wire in a lamp base during the 1890's to
make the first plug fuse. By 1904 the Underwriters’ Laborato-
ries had set up size and rating specifications to meet safety
standards, The renewable fuses and automotive fuses came in
1914, and in 1927 Littelfuse started making very low
amperage fuses for the budding electronics industry. Since
then we have furnished fuses of many types, constantly
improved in reliability and performance to meet expanding
and developing markets.
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Tabile of Fum Sizes

The fose sizes in the above table began with the early
“Auntomobile Glass”™ fuses, thus the term “AG™. The numbers
chronologically as different manufacturers start-

nreking a pew size, and “JAG™ was the third size piaced on
the market. Other non-glass fuse sizes and constroctions were
determined by fonctional requirements, butthey still retained
the lengih or diameter dimensions of the glssx foses, and their
desigmation was modified to AB in place of AG, eg 3AB
indicating that the outer tube was constructid from Bakelite,
fibre, ceramic or similar material other than glass. The largest
size fuse in this group Le., the SAG is someti referred to as
the: , & name adopted from its byt_:heelectﬁnl

. Tecoguizes fuses of 2™ x 9/16™ as the standard fuse in
nse

© AR foss, regardiess of size md type have x specified

carrent rating., voltage rating, md fusing characteristic. The
- correctk selection of foses for sfe, inexpensivg and trouble-free
. circenit protection will only come when these thiree factors are

o ' CURRENT RATING ,
"7 This is 2 nominsl value expresed in amperes or fractions of
- 7 ampezes, and one that is estzblished by the manufacturer asa
.valne. of curyent which the fuse can be loaded to, based on &
_mtmllad.setoftuteond:ﬁo' ns. The test conditicns refarrad
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-

IEL



being protected. Time-current characteristic charts

,;mowhmemammt)forl,d:telf' mnmhng
mgetotalclmngumu,msl nonm4
© through 50.., . .

b. Uaea"Noml—Blo" fuse formt:wloadaor
loads where no trapsients or surges are encountered.
Where protection against short circuit
raqmd for maximum economy, a “Normal-Blo”
rather thac a “Sio-Blo™ fuse can be used, Select
highest amperage rating possible to prevent normal

-switching surges, transient spikes, etc., from causing
premature fuse fafture,

c. Use a “Slo-Blo™ fuse where protection against a sustain-
ed overload current greater than 50% of normal load is
mqmedmdhxghmmhormhudsmm:s
in capacitive or motor circuits.

d.Anowforemonment:lmﬁmceonthefuse The
higher the ambient temperature, the hotter the fuse will
operate, and the shorter its life, Conversely, operating at
low temperatures will proiong fuse life. F-u with low

capacity. In general, curve A
and curve B is representative of “Normal-Blo™ fuses.
For circuits involving vibration, high mechanical shock
and acctleration, supported fillament, Light weight,
non-tensioned constructions as found in the subminia-
ture fuse designs and certzin types of “Slo-Blo™ fuses
{consult factory) give the best performance.

GENERAL RECOMMENDATIONS

2. Insure that good contact is made by the fuseholder
contacts, as this is vitally important when the normal
operating current is greater than 5 amperes. High
contact resistance can cause temperatures at the fuse
contacts to exceed that of the fuse, with a conse-
quent Joss of control of burn-out point. The use of

spring-~temper bu'yllmm siver piated fuse

copper .
clips is recomm-~ded for all 4AG or smaller gize -

fuses rated at . amperes
excessive temperarures at the fose comtacts_ - <. o

b. Specify sub-miniature nulzdfume;.,lughnh:bﬂ- '

- ity Picofuses or Microfuses for applications involving
extreme variations in climatic and em'n'onmcnta.l
condmnns

SPECIFICATIONS

Underwriters” Laboratories, Inc. In this catalog reference to
“Listed By Underwriters’ hbontons” the fuses
meet the requirements of Underwntns’lahmtoﬂumdard
“Fuses™ No. 198.6.

Reference to ** under the component program of
Underwriters’ lecmtones signifies the dem is recognized
under the component program of Underwriters” Labaratories,
Inc. and application approval is required.

Military. A complete line of military fuses and holders (see
page 60) are available in accordance with t.he following

specifications:
MIL-F-15160 .- ........... Fuses
MIL-F-23419 ... . cercuaaas Fusges
MIL-F-19207 ......... Fuseholders
MIL-F-21346 ..... Clipsand Blocks

These specifications govern the construction and performance ’

of fuses and fuse holders so that they are generally snitable for
military applications.

SPECIAL COMPONENTS FOR CIRCUIT PROTECTION

We welcome your requests for quotes, or assistance in
designing or selecting special types of dircuit protection
components for your particular application,

Our staff of engineers is at your service at all timeg to help
solve your electrical protection problems, and you are invited
to write or phone, giving details of your requirements.

Figurs 3
Chart Showing Effect of Ambient Temperature on Current-Carrying Capacity
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FUSEOLOGY
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Introduction

A fuse is an overcurrent protective device used to

protect equipment. It derives its name from the verb
“Fuse, meaning "to melt A fuse is a current-
responsive device, and it is placed in series with the
electrical circuit it is intended to protect. When the
current in the circuit exceeds its rated value, the
current-carrying element in the fuse meits and opens
the circuit. Although the function of the fuse is ele-
mentary, a thorough understanding of fuse character-
istics and circuit overcurrent condition is necessary
to specify the appropriate fuse.

Fuses have been in existence almost from the in-
ceptiorr of electricity. Ever since their early existence,
fuses have been found to be the most effective and
reliable overcurrent protective device. Their simple
operating principle and no need for maintenance
means dependable protection. And as time progresses
newer and better fuses cantinually avotve due to ad-
vances in technology.

Need for Overcurrent Protection

The opening of a fuse signifies that something is
wrong with the circuit and should be corrected before
the current is turned back on. The problem can be a
defective or wom-out component, an accident. or a
naturat cause. When a problem exists and the fuse is
called upon to open, the device should jsalate only
the faulty circuit from other unaffected circuits and it
should respond in time to protect unaffected compon-
ents in the faulty circuit. To properly protect a circuit,
three considerations are necessary in the selection
of a fuse:

1. During normal circuit operation, the fuse should
not open unnecessarily.

2. The fuse must protact itself and the circuit com-
ponents over the full range of overcurrent con-
ditions—from overioad to short-circuit; and

3. Only the nearest fuse an the line-side of the
fault should open.

History of Fuses

The earliest fuse was n¢ more than a bare wire
stretched between two studs. The wire had a smaller
cross-gectional area than the conductor it was protect-
ing and hence, would melt out first. Some "open-ink”
types axist today, but are limited anly to circuits with
very low short-circuit energy release. After changing
from copper to other lower temperature metals, tubes
or enclosures were developed to contain the fusing
metal. The enclosed fuse made possibie the adding
of a filler matarial to heip quench the arc.

Many very low power applications, such as in auto-
motive and electronic use, do not require the filler

The use of a glass enclosure gives the added advan-
tage of seeing when a fuse is ocpen. An early system
of "AG" sizes, from "Automotive Giass" Fuses, was
deveioped. Because thisnomenciature persists today,
across-reference is given in the Fuse Index by Symbo!
on page 3. The "SAG" size is sometimes referred to
as "midget” fuses; this term is also cross-referenced
for those familiar with it.

In addition to the many older designed fuses still
available taday, many new modern fuses are being
developed to meet the new demands. The “small
dimension” fuse is no longer only for electronic and
automotive applications; many are now used in con-
trol cirguits, branch circuits, supplementary protection
and some appiications for power and lighting.

Electrical Operation of a Fuse

There are two conditions to consider: normal cireuit
conditions and overcurrent circuit conditions. During
normal circuit conditions, the fuse muyst carry the
normal load current of the circuit; therefore, the cur-
rent rating and the fusing characteristic in the momer-
tary overtoad region must be considered to avoid
unnecessary fuse opening. During overcurrentcircuit
conditions, the fuse must interrupt the overcurrent,
limit the energy let-thru, and withstand the valtage
across the tuse during arcing amd after it opens.
Therefare the voltage rating. interrupting rating, and
the fusing characteristic over the full range must be
considered for proper fuse seilection and to protect
the components in the fauity circuit.

Current Rating

The current rating of a fuse is a nominal vaiue
expressed in amperes and is established by the manu-
facturer as a value of current to which the fuse is
rated based on a controiled set of test conditions set
forttr in Underwriters’ Laboratories Standards or by
other procedures. The current rating is always on
the fuse. ‘

Voltage Rating

The voltage rating is not a measure of its ability to
withstand a specified voitage wiile carrying current.
Rather, the voltage rating is the ability of the fuse to
quickly extinguish the arc after the fuse element has
meited and to prevent the system open-circuit voitage
from restriking across the open fuse element. Because
of the manner in which the woitage rating is applied,
it is a maximum rms voltage value and expressed in
voits, or less. For example, a 300 voit fuse will safely
clear 300. 250, 125 or any value under 300 system
volts across the open fuse element.

)24



Overload Fusing Characteristics

The overload fusing characteristic is the relation-
ship of the value of current through the fuse and the
time required for the fuse to open or ciear. The over-
load fusing characteristic can range widely in speed
depending upon the fusible link material, construction
of the fusible elements, and other design parameters.

For ease in selection, the fuses in this publication
have been broadly classified intc four major overioad
fusing characteristics.

1. Time-delay fuse (slow blowing). As used in this
publication, means the fuse has a built-in delay in
the ‘overioad region. Time delay slows down the
opening time in the overioad region. Time-delay
fuses are widely used for general purpose circuits
and especially suitable for loads with surge or
starting currents.

2. Dual-element, time-deiay fuse (slow biowing).
These fuses have two separate fusible elements
in series within the fuse case. This feature enables
these types to have a very long time-delay in the
overioad region. Widely used for general purpose
circuits and especially well suited for loads with
starting inrush currents such as motors, solenoids,
and transformers.

3. Non-time-delay (or non detay). These types have
little intentional delay in the overload region.
Typically used where fast speed of response is
needed or where time-delay is unnecessary. Often
sized for short-circuit protection only.

4. Very fast-acting tuse. These types of fuses have
litthe or no intentional delay in the overload region,
and are extremely current-limiting. Typicaily used
for protection of semiconductor devices.

5. Limiters. There are two types of limiters presented
in this publication. Limiters for short-circuit pro-
tection are distinguished from fuses by their in-
tended purpose of providing only short-circuit
protection for a component or circuit. Short-circuit
limiters are not designed to provide overload pro-
tection. Heat limiters are for opening an electrical
circuit when surrounding temperatures attain haz-

ardous levels. Heat limiters are not intended for

overcurrent protection.

For either time-deiay fuses or dual-element, time-
delay fuses, the amount of time-delay that can be
achieved is determined by the mass of heat sink
built-in which is increasingly restrictive as the fuse
size diminishes,

Selecting a Fuse
1. Current Rating. The ampere rating of fuse selected
is dependent upon:
a. Degree of protection desired.
1. Overload and short-circuit protection. Gen-
erally, select fuse ampere rating at 125% of
the full load amperes.

2. Short-circuit protection only. Select fuse .

ampere rating at 150% to 300% of equipment
or circuit rating.

b. Ambient temperature affects the current carry-
ing capacity of fudes. Refer to page 53 for fuse
ampere rerating forambient temperature affects.

2. Voltage Rating. For general circuit protection, the
voltage rating of the fuse should be equal to, or
greater than the voltage of the circuit in which the
fuse is applied.

3. Time Current Characteristics. The fuse time current
characteristic should be compatible with the time-

current characteristic of the load and the time

current: characteristic of the circuit components

to be protected.

a. Select a dual-element, time-delay or time-delay
fuse where high inrush or starting loads are
prasent as with motors, soienoids, or control
transformers. (Usually sized at 125% of full lead
amperes.}

b. Select non-time-delay fuses for resistive cur-
rents or other currents where no transients or
surges are encountered. {Usually sized at 125%
of full load amperes.)

€. Select a limiter or non-time-delay fuse where
short-circuit protection only is required. (Usuaily
sized at 150% to 300% of circuit ampere rating.)

d. Select very fast-acting fuses tc protect very low
energy withstand components, such as semi-
conductors. .

e. Test the selected fuse in the intended circuit
under all normal circuit conditions that may
include transient, inrush, or any other non-
steady-state currents.

U.L. Test Requirementis

Fuses marked as being “UL Listed” (Underwriters
Laboratories Listed) in this bulletin are tested to the
requirements of that organization. Tests consist of
both ampere rating and short circuit tests.

The ampere rating tests are conducted at 110, 135
and 200% of rated current.

The fuse must carry 110% of its ampere rating until
temperaturés measured on its tube and terminals
level off and do not continue to rise. This usually
takes between 1% and 4 hours. These temperatures
are not allowed to exceed a 50°C rise. The tests are
performed in a circuit specified in Underwriters Lab-
oratories Standard UL 198.6.

In addition, the fuses must open at 135% of rated
current within cne hour, and open at 200% of rated
current within 2 minutes. If the fuse is designated
as “"dual-element” or “time-deiay. the fuse has an
additional requirement to cpen in not less than 12
seconds at 200% of rated current.

The short circuit tests are performed at the rated
voltage of a fuse which can be 125, 250, 300, 500 or
600 volts. The available short circuit current is 10,000
amperes AC, with the exception of some 250 volt
fuses. 250 volt fuses can have short circuit ratings
of 10,000 amperes or can adhere to the following
schedule: .

Ampere Rating of Fuse Short Circuit Current

Oto1 35
11t035 100
3.6t010 200
101 to 15 750
151 t0 30 1500

Some fuses are shown as being “UL Recognized
under the Components Program. This UL recognition
is different from the above described listing in that
the fuse has certain characteristics which are differpnt
from those described in UL 188.6. In this case, Undenariters
Laboratories and the manufacturer agree on a test
program designed to measure these characteristics
and satisfy the requirements of the UL Safety Re-
quirements. In some cases, the fuse may be designeq
o carry currents other than 110% of rated current or'it
may open at currents other than at 135% of rated
current. Also, the short circuit rating might be different
trom those shown above,

J

J

)RS5



KEEPS PETS FROM
DIGGING UNDER
YOUR FENCE

Install Fido-Shock lence just inside
your parmanent lence angd end
runaway pet hassles.

PROTESTS VEGETABLE
\RDENS
SMALL OR LARGE

Rabbits, squirrels and others
varments will avoid your garden.
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KEEPS PETS FROM
JUMPING OVER(. . ICE
Wire kil posts to top di your
permanent fenca posts. Keeps
runaway pet safe from Lheft
or car accident.

PROTECTS FLOWERS,
SHRUBS, AND

SEED BEDS
Keep neiginbors’ dogs from digging
up small plants ang
“drowning" shrubs.

v - S
X T

O

O ORVOOOOONABAGNR

W eI e o

W »’0’0"* S e
R OUC OO
XIBOOOG .

SRS o

0 00.0.0’0.‘ ¥

AN

q60
OO

MODELS $S-700, 'SS-750, AND SS-800
IMPORTANT INSTALLATION INSTRUCTIONS

NOTE: The instructions below are written for the SS-700-RP, §5-750-RP and
— S5-800-RP (battery operated) Fido-Shack Pet Deterrent Kits. However,
it you have purchased a Model SS-700, S5-750 or $5-800 Fido-Shock
contraoller only, the instructions will be heipful for constructing a

fence with your own materials.

IMPORTANT: The SS-700 controller emits a continuous low-level
current output, and the 5S-750 and $S-800 controllers emit an
intermittent current output— All three deliver a mild shock
which is not pleasant, but is safe for humans and smail animais
and is usually well remembered. In fact, after several weeks or
even several days use, you may elact to disconnect your fence as
most pets will completely avoid it.

FENCING LAWS: Most states have laws defining what
congtitutes a legal partition fence or a fence along a highway or
railway. Local ordinances usually specify acceptable fencing
between adjacent home !ots. In addition, lacal laws may prahibit
the use of electric fence controllers. A permit may be required in
some cases. '

SAFETY TIPS: Use an electric fence sign to identify the charged
fence. inform family members and nelghbors, especiaily smali
children, about the location and operation of your electric fence.

INSTALLATION: Instail the controller (and battery for S5-800
Models) in a clean, dry area where moistura cannot drip or blow
ontoit. Do not mount the unit on the ground or on a shelf. Direct
moisture on the battery can cause damage and shorten the
discharge time. It is advisable to instali the unit {and battery
where applicable) inside a weatherproof box or close to a
building with an overhang.

Figure B

Drive fence posts 3 to 6 inches into tha ground away from
branches and stems of shrubs and plants. Drive the stesl ground
rod into the soil (preferably scii which stays moist) until only 2
inches remain above ground. Wrap and firmly secure a tength of
wire around the ground rod (a secure connection is essential
tor proper operation) and connect the other end of the wire to the
grouncrtermina! iocated on the left side of the fence controtler,
Wrap the wire once around the terminal between the two
washers than securely tighten wing nut.

Connect another length of wire to the fence terminal on the
right side of the unit and attach the wire to the fence posts with
the enclosed cotter pins. Place a cotter pin through the hale in
the fence post at the height you wish the fence wire to be, then
bend the ends of the cotter pin back to keep the cotter pin
securely fastened to the post. Thread the wire through the cotter
pin as shown in diagrams. NOTE: THE COTTER PIN WILL
BECOME "HOT” WHEN THE CONTROLLER IS ACTIVATED. You
may also simply thread the wire through the holes in the posts
without using cotter pins. Since the pole is piastic, the wire wili
not be grounded.

When you reach the end of the fance, wrap the wire securely
around the cotter pin on the last post. For maximum efficiency,

Continued on back

SLIP WIRE FITTING
ARCQUND SCREW ON
BATTERY CLAMP AND
TIGHTEN SECURELY
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Dan McCarter, Chief Engineer
Fi-Shock Inc.
5360 National Drive
Knoxville, TN 37914
RE: CPSC RP 89-87

Fido-Shock Pet Deterrent
Model No. S8S5-750

Dear Mr. McCarter:

This confirms our telephone conversation of Decembexr 13,
1989. During our discussion, I requested that you provide to
this office z2ll inventory of defective PN 311-221 control boards
removed from Model No. $S-750 controllers returned to Fi-Shock,
Inc. by consumers. I said that this request related to defective
control boards now on hand at your company and, for an indefinite
future period, to any defective control boards found in $5-750
controllers returned by consumers. You indicated that you would
comply with the request.

Also, you stated that all defective contrel boards were
returned to the manufacturer, and, at its option, were repaired
or destroyed. Please confirm this in_ your response and identify
the manufacturer (name and address) of the 311-221 control board.

If you have any questions, you may contact me at (301) 492-
6608,

Sincerely,

Timothy D. Jones

Compliance Officer

Division of Corrective Actions

Directorate for Compliance and
Administrative Litigation



Certified Mail

cc: Tom Boyd, President
Fi-shock, Inc.
5360 National Drive
Knoxville, TN 37914

ces CPSC Central Regional Center
230 South Dearborn Street, Room 2944
Chicago, Illinois 60604
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SEP 14 1989

Dan McCarter, Chief Engineer
Fi-Shock Inc.

5360 National Drive
Knoxville, TN 37914

RE: CPSC RP 89-87
Fido-Shock
- Pet Deterrent
Model No. 55-750

.Dear Mr. McCarter:

To complete our investigation of the model S$S-750 Fido-
Shock Pet Deterrent (electric fence controller), the staff
requests additiconal information from you. For the S55-750
controller or any other identically designed model constructed
with the same components, our request is as follows:

1. With respect to the triac that your company purchased
from Teccor Inc., Irving, Texas for the SS-750 controller,
rlease provide the specifications for this component.

2. For any SS-750 contreller returned for repair or
otherwise, please review your service records and provide
copies of all records which indicate replacement of the
triac in question. If your service records do not show the
replacement of defective triacs, estimate the total number
of triacs replaced resulting from the return of consumer
fence controllers.

3. From your service records and from consumer complaints,
reports, etc., indicate the number of incidents involving
blown fuses and nuisance fuse tripping.

4. Indicate the effectiveness of the fuses used with the
$5-750 fence controller in preventing nuisance tripping.

5. Provide a detailed description or outline of the Fi-
Shock Inc. quality assurance program for the S$S5-750
electric fence controller.



i If you have any questions or comments, you may contact
Tim Jones on (301) 492-6608. Please provide a written response
within ten working days of receipt of this letter.

Sincerely,

Marc J. Schoem, Acting Director

Division of Corrective Actions

Directorate for Compliance and
Administrative Litigation

Certified Mail

ce: CPSC Central Regicnal Center
230 South Dearborn Street, Room 2944
Chicago, Illinois 60604

Tom Boyd, President
Fi-Shock, Inc.

5360 National Drive
Knoxville, TN 37914
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May 13, 1939

Mr. Tim Jones

Corrective Actions Division

U.S. Consumer Product Safety Commission:
5401 Westbard Avenue, Room 230
Washlngton nc 20207

Subject: CPSC: RPEQ-BT Fldo—Shock Pet Deterrent Model 55-150

.Dear Mr. Jones: AR
Per the U.S. Consumer Product Safety Commission letter dated May
4, 1989, this letter will provide our response to thOSe.SPElelc
items requested..~

Item 1. A copy of the Underwriters Laboratories Inc. certifioa;
tion report for this product is enclosed. P v

Item 2. Copies of all engineering drawings and material sPec
cations of the S5-750- controller are enclosed- .

Item 3. To this date, no lawsuit involving any ﬁodeI 834?50 
electric fence controller has been filed. ST

Item 4. A complete customer list for this product is enclosed.

Item —i. A sample of the SS-750 controller will be shipped to you
by United Parcel Service (UPS). .

16 C. F~R 1115.13(8), Page 35001-02 "Full Report"

s
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i ..;f_utl. ny McCarter, 5360 Nationmal Drive, Knoxville, TN 3791%, .. '

IR { ief Engineer. SRS
= >._
A

2. B- -Shock, Inc.; 5360 National Drive, Knoxville, TN 37§i4-
2 Mapufacturlng plant is the same.- .

3. Model $S-750 Fido-Shock Pet Deterrent Electric Fence Control—h:
ler. The suggested retail price is $39.95 for the ‘controller;.
only and $49.95 for the RP Kit. Each individual unit has - rts
own serial number lmprlnted into the Iabel, and each unlt 1s
date coded as listed in our UL File 91879 (enclosed). ©
catalog advertisement sheet and the installation 1nstruct10ns
are enclosed. Please note that each individual §S-75@ con— - i
troller is packaged with an installation instruction and -
warranty registration card. -

Sure-Shock Sufe- Corral

High-Rower. |, ow-Cost Fencer Bhpetria Fante Indul s

@ Becmes (€ Fido-Shock 13 35
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Coendr

Mr. Tim Jones ;ﬁay'ﬁg;;iﬁég

4. Not appllcable at the present.tlme-

5. Not appllcable at the present tlme.

6. Our flrst report came: . wlth the:CPsc: Epldemlologlc‘ Irvestlga—

" tion’ Report No. 3811150CC2060 dated Aprll 4, ‘
on Aprll I4, 1989,?w.. R ; L

7. One at the present tlme-

8. Fi-Shock, Inc. began manufacturlng the Model SS—?SO on July
19, 1985. : The total number of. SS-750 controllers manufactured
since 7/19/85 1s approxxmately 21, 000- ‘ :

9. The approxlmate numbers of 55-750 controllers in each of"théﬁ
following: s
Possession of manufecturer;_'zon e
Possession of private labelers: none
Possession of distributors: I, 000
Possession of retailers: 'unknown
Possession of customers: 20,000

10. Not applicable at the present time.
11. Not applicable at the present time.
12. Not applicable at the presenr time.
13. The sale: and distribution of the S$-750 unit and RE klt.arev

created by inhouse sales people-
manufacturer’s representatives in

§5-750 are directed toward the mass

building centers, lumber yards,

and through . the " useiiof:’

some areas. Sales of_the' .
merchandisers in home:. "

garden centers,.' farmers: :

cooperatives - and two-step distributors who in turn sell the

product to retail outlets.
- by the end user. Fi~Shock has no

- return of warranty cards tc—determlne who the. flnal end ‘user

_.1s-
14. See enclosures.

15. See enclosures.

The SS-750 controller is Lnstalled;f

records othker ' than ‘the’

36
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Mr. Tim Jones . o -3~

I hope you wlll find. all of -the above, lnfqrmatlon plus the]
enlosures and the sample SS-?SO controller to be sufficient inoul
order for you to conduct  your investigation.. . IE; you.ﬂdesxreﬁ '
additional information concernlng'thls partlcula i

do not he51tate to contact me.

'Slncerely'yours,_

Q

Da;g;ZgE%Eér

Chief Engineer

Enclosures

cc: CPSC Central Regional Center
230 Socuth Dearborn Street, Room 2944
Chicago, IL 60604 ‘ wl
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COMPLETE LINE

OF ELECTRIC FENCE CONTROLLER

PET DETERRENTS
NEW -

Model $S-750
Fido-Shock Controller

Install Fido-Shock to deter pets and
other smatl animals from performing
damaging mischief. Every homeowner
who has ever had to replace damaged
flower beds or shrubs or clean up
overturned garbage cans will appre-
ciate Fido-Shock.

Model SS-750 is a low voltage fence
controlier which delivers intermittent
one-second bursts of power. Smali
animals receive a mild but memorable
shock and quickly iearn to avoid
protected areas. Excellent for pro-

= :ectingi gardlens and for keeping pets
PU enced in. Plugs into standard 110
lNTERMITTENT out volt outlet.

Model SS-750-RP
Fido-Shock Kit

CONTAINS EVERYTHING
NEEDED FOR INSTALLATION

The colorful self-seller carton is

designed for self-serve customers.

It clearly shows suggested appli-

KIT INCLUDES: cations and illustrates simple

e 1 Model SS-750 installation. The systemn can be
Fido-Shock controller  Quickly and easily installed. No

e 10 2-ft. plastic poles special skill or know-how is

* 100 ft. of fence wire required and only common

e pkg_ of cotter pins househOId tools are needed

s 1 2-ft. ground rod

. (i_:‘c;tn:glcelti:;:stallation Fi Jh-a c' kiﬂc,

5340 NATIONALDRIVE « KNOXVILLE, TENN. 379414
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